Objective. This study describes routine HIV screening implementation and outcomes in three hospitals in Chicago, Illinois.
In 2006, the Centers for Disease Control and Prevention (CDC) recommended routine, opt-out HIV screening in health-care settings for patients aged 13-64 years. 1 In 2013, the U.S. Preventive Services Task Force gave an A recommendation for routine testing, making it easier for medical providers to obtain reimbursement for HIV tests. 2 Still, many clinicians do not routinely screen patients for HIV, and more than 50% of U.S. adults have never been screened. 3 Early diagnosis of HIV infection decreases mortality in patients who initiate treatment and reduces health-care costs; 4 people on antiretrovirals reduce their risk of transmission by 96%. 5 People unaware of their HIV status will likely have a shorter life span and are responsible for much of the spread of HIV infection; 6 routine screening and linkage to care are as important for the person with undiagnosed HIV as for those he or she might infect.
Although significant research has been undertaken on routine HIV screening in emergency departments (EDs), 7 more research is needed on hospital and outpatient settings. 8 Routine HIV screening has been shown to achieve better patient and public health outcomes when it includes significant changes in institutional policy, normalization of HIV screening standards with other diagnostic care services, modifications to emergency medical records (EMRs) that more effectively prompt testing to occur, and an effective method to track patient health outcomes. [9] [10] [11] CDC recently supported these pillars of routine testing. 10 Besides new infections, routine screening identifies people who are aware of their status but not in care. However, the literature has not thoroughly explored linkage to care for this population.
The justifications for routine screening and the approach to integrating screening into medical care are becoming clear, but challenges remain. The majority of states have not met the following national testing goals: (1) increase by 4% the percentage of people ever tested for HIV, (2) reduce by 25% the percentage of people diagnosed with acquired immunodeficiency syndrome (AIDS) within three months of an HIV diagnosis, and (3) increase to 85% the percentage of people who are linked to HIV medical care within three months of diagnosis. For example, Illinois ranks 35th among 50 states and Washington, D.C., for people tested for HIV and 22nd for people with late-stage diagnosis. 12 Medical providers have competing priorities when treating patients, HIV testing laws and interpretations of CDC's recommendations vary greatly, resources for HIV screening are limited, and stigma related to HIV remains pervasive among health-care professionals and the populations they serve. 13 In a routine screening model, health-care providers must address patients' immediate needs while also screening for HIV, easing their anxieties about diagnosis, and offering resources to link them to care.
This study examined the implementation of routine HIV screening in three hospitals in Chicago, Illinois; their success in finding new infections and reducing missed opportunities for diagnosis; and how people with known HIV infection were identified and linked to care. In 2013, Chicago had an HIV incidence rate (40 per 100,000 population) that was two-and-a-half times the national rate (15 per 100,000 population) and an HIV prevalence (828 per 100,000 population) that was almost three times the national rate (292 per 100,000 population). More than 3,000 Chicago residents live with undiagnosed HIV. 14 
METHODS

Setting
We selected three Chicago hospitals that participated in the Frontlines of Communities in the United States (FOCUS) program to be part of this analysis: 
Overview of routine HIV testing model
The hospitals are part of the FOCUS program, which has established more than 150 partnerships in 11 U.S. cities, resulting in more than 1 million HIV tests and more than 5,400 HIV diagnoses. 10 FOCUS is implemented via four pillars of routine testing implementation: (1) testing integrated into normal clinical flow, (2) EMR modification, (3) system policy change, (4) and training, feedback, and quality improvement ( Figure 1 ). 10 (Multispot negative or indeterminate), a viral load test was administered.
Missed opportunities
We defined a missed opportunity for a previous HIV diagnosis as a newly diagnosed person having a previous visit at the hospital where HIV diagnosis occurred since October 2006 (after the release of CDC's recommendations) 1 with no HIV test conducted.
Linkage to care
All hospitals offered in-person or telephone-based result notification and linkage to care to patients by a dedicated staff member. Hospital C used telephone notification to ensure that patients who were discharged before the test result was available were notified of their results. Linkage to care included result notification and posttest counseling, needs assessment, an HIV primary care appointment, reminder calls, and meeting the patient at the appointment. An individual was considered linked to care if the person attended an HIV primary care appointment within 90 days of receiving his or her result. Patients linked to any HIV primary care provider after 90 days were classified as not linked to care. 16
Data collection and analysis
Data collection included the test date, patient name, department, test result, and-for those with new reactive results-prior visit date, previous HIV test result, CD4 count, viral load, medical appointment date, and medical appointment attainment. Testing data for the 12 months prior to the beginning of data collection were also provided for each hospital. We used Pearson's chi-squared test for associations between categorical variables. We also used one-way analysis of variance to examine associations between categorical and continuous variables. Individual logistic regression models examined the relationships among status at the time of testing, patient demographics, and testing department. Because of the association of risk and linkage-to-care outcome, we included risk as a covariate in the logistic regression model examining the effect of the testing site on linkage to care. We considered p,0.05 to be statistically significant. All data were analyzed using Stata ® release 12. 17 
RESULTS
The three hospitals collectively performed 40,788 HIV tests. The percentage of patients eligible for screening varied among sites from 1% to 22% of unique patients screened for HIV. Of patients who were eligible and tested, 297 (0.7%) were seropositive and 129 (43%) were determined to be new diagnoses. The remaining 168 (57%) were previously diagnosed with HIV ( Table 1) . Of 168 patients who were previously diagnosed, 61 (36%) reported being in HIV care at the time of screening or shortly thereafter ( Table 2) .
Testing volume and department prevalence
The number of tests by site during the study period ranged from 480 to 3,363 tests per quarter, representing the scale-up that occurred toward routine screening HIV 5 human immunodeficiency virus ( Figure 2 ). Hospital A showed the greatest increase (234%), from 480 tests in the first quarter of 2012 to 1,605 tests in the first quarter of 2014. Hospitals B and C also saw increases in the number of patients tested, although the increases were much lower than that of Hospital A. The number of tests at Hospital C increased from 1,495 to 2,336 (56%) from the first quarter of 2012 to the first quarter of 2014. The number of tests at Hospital B increased from 2,724 to 2,907 (7%) from the first quarter of 2013 to the first quarter of 2014. Hospitals B and C had all four pillars implemented at the start of routine screening (Figure 1 ). Hospital A is still implementing pillars two and three.
In the data collected, seropositivity and the number of tests varied by department (Table 1) . Of the 40,788 tests reported in this analysis, EDs conducted 18,603 (46%), outpatient clinics (e.g., primary care and subspecialty clinics) conducted 14,639 (36%), and inpatient care sites conducted 7,546 (19%). However, the positivity rate for tests conducted at inpatient care sites (1.5% overall, 0.6% for new positives) was higher than that of EDs (0.7% overall, 0.4% for new positives) and outpatient clinics (0.4% overall, 0.1% for new positives).
Newly diagnosed patients
Overall, 129 patients were newly diagnosed with HIV infection through these initiatives (Table 1) , and eight of them (6%) had acute HIV infection. Patients newly diagnosed as HIV positive through screening differed from patients who were previously diagnosed with HIV only by being younger (13-29 years of age) at the time of testing (p,0.001) ( Table 3) .
The overall linkage-to-care rate was 77%. Five patients who died during the 90-day time period were removed from related analyses. Patients who self-identified as heterosexual were less likely to be linked to care than other risk groups (p50.039). Other demographic variables did not differ for those who were and were not linked to care. The initial relationship between the site of diagnosis and linkage to care-found to be significant-was no longer significant after including risk factor in the model. Baseline CD41 counts ranged from 2 cells per cubic millimeter (cells/mm 3 ) to 1,238 cells/mm 3 . Of 111 patients with documented CD41 counts, 38 (34%)were late testers (baseline CD41 count #200 cells/mm 3 ).
Missed opportunities
Among 289 hospital visits for newly diagnosed patients, 195 (64%) were from the ED, 48 (16%) were from inpatient units, and 46 (15%) were from specialty care. Of the newly diagnosed patients, 51% had $1 missed opportunity for testing, with a mean of 3.8 visits since 2006 and a mean baseline CD41 count of 335 cells/mm 3 . Thirty percent of patients with missed opportunities were late testers (baseline CD41 counts ,200 cells/mm 3 ); however, we found no significant difference between those who were and were not late testers. Previously diagnosed patients Across the hospitals, of 168 patients who were screened, 104 (62%) were previously diagnosed but not eligible for linkage to care because they were already in care, 61 (36%) reported being in care at the time of testing, and two (1%) were deceased ( Table 2 ). Forty percent of previously diagnosed patients were screened in inpatient units. Women were significantly more likely than men to be out of care at the time of retesting (p50.034). Patients who reported that they were in care at the time of testing did not differ in any other way from those who were out of care. Of the 104 patients who required linkage to care, 76 (73%) received it ( Table 2 ).
DISCUSSION
The existence of all four pillars when Hospitals B and C began routine testing facilitated screening a greater number of patients. Hospitals B and C had a systemwide routine testing policy and consent for HIV testing incorporated into the general consent for care when routine screening was initiated. Hospital B integrated hourly rounding at the initiation of routine screening, using an existing quality assurance process to keep patients informed of screening availability. Hospital B also ascertained through the EMR whether or not eligible patients had been offered a test and had a physician's standing order allowing the HIV test to be consented and ordered by a registered nurse, advanced practice nurse, or physician assistant; as such, missed opportunities could be addressed in real time. Hospital A's routine screening relied on a clinician to offer an HIV test, a programmatic vs. system-wide policy, limited executive buy-in, and an EMR that did not allow clinicians to easily consent patients as part of the normal clinical flow. Hospital C had limited capacity to provide departmental feedback and EMR alerts that did not transmit universally. These challenges resulted in Hospitals A and C screening #5% of unique patients each quarter.
Departmental prevalence
Inpatient units offer an opportunity to identify patients who, because of their level of acuity or because their presenting concern takes precedence, were not tested in the ED. Inpatients are often there for several days and are seen by a number of care providers, thereby increasing their chances of being tested. When they are diagnosed or reidentified, opportunities exist to improve linkage to care after discharge; however, such linkages can be difficult, as patients often feel better, where the social worker responsible for notification has extensive experience in the HIV field and has developed skills that allow him or her to connect well with patients by telephone. Telephone-based notification is an area in need of future exploration, as it might be a viable option for outpatient and ED routine screening programs where patients might be unwilling or unable to return for their result. It is not ideal in cases of acute infection, as both the patient and the community benefit from immediate, on-site linkage to care. Additionally, Hospital A had many patients who were hospitalized for extended periods of time, making it difficult to link them to care within 90 days.
Legal considerations
It is important to consider the legal environment in Illinois to understand the success or challenges of implementing routine HIV testing at these hospitals. True opt-out testing would permit consent for HIV testing simply to be assumed as part of the general consent for medical care process where notification of the test is given. 1 
Limitations
This study was subject to several limitations. For one, these programs were developed as part of patient care, not with research in mind. As such, the availability of patient risk factors for HIV, CD4 counts upon diagnosis, and other variables depended on the care provider documenting the information in the EMR and information obtained by the navigator. The limited pre-program data and the number of truly eligible patients made it difficult to gauge the success of programs that had been testing prior to 2012. Also, using 2006 as our cutoff for missed opportunities made it more difficult to compare our results with the results of other stud-have multiple follow-up appointments, and might not have regular involvement in primary or preventive care. Those in outpatient settings might access care routinely, creating an opportunity for HIV testing. As most programs have focused on ED testing, individuals receiving care in outpatient settings are less likely to receive HIV testing unless patients specifically request a test. By expanding testing to all medical settings, the location where patients access care will no longer be a barrier to receiving testing. The seropositivity rate for outpatient clinics was only 0.1% for newly diagnosed patients, but this seroprevalence rate meets CDC's guidelines for the recommended prevalence in health-care settings of $0.1%. Given the number of patients who can be screened as outpatients (14, 639 test events), we also might reduce the stigma attached to HIV testing.
Linkage to care of previously diagnosed patients
Routine HIV screening gives previously diagnosed patients not actively involved in HIV primary care the opportunity to discuss their status with a physician and be linked to care. In Chicago, 7,458 of 20,067 (37%) people diagnosed with HIV are not retained in care; 14 in our analysis, of the 297 screened patients who were aware of their status, 104 (35%) were not in care. These patients typically present in the ED and are often admitted into an inpatient unit because they are not in care and, consequently, get sick. 18 Routine inpatient screening gives physicians time to discuss patients' disease state with them and emphasize the importance of care. In our analysis, the overall linkage-to-care rate was 75%, which was high given the difficulty of linking these individuals to care. Research is available on how to engage patients through routine screening programs and the challenges associated with doing so, but there is a need for greater focus on this population. 18, 19 Linkage to care of newly diagnosed patients Linkage to care, a cornerstone of any effective routine screening program, is a challenge in Chicago and nationwide. Agencies implementing routine testing might vary in whether or not a clinician or dedicated staff member will provide linkage to care, but we have seen that it is more effective if it is the responsibility of someone within the institution. In our analysis, 95 of 129 (77%) newly diagnosed patients were linked to care within 90 days of diagnosis. Rates varied by hospital (66% at Hospital A, 60% at Hospital B, and 89% at Hospital C). The higher percentage of patients linked to care at Hospital C might have been due to the telephone notification procedure of Hospital C, ies. Finally, our analysis might not be generalizable to other medical settings. Hospital culture and structure vary widely and can either facilitate or hinder different components of a screening program.
CONCLUSIONS
Without routine HIV testing in clinical settings, we cannot achieve the National HIV/AIDS Strategy objectives related to HIV testing and linkage to care. 16 The three hospitals in this study had varying success in implementing routine HIV testing due to institutional characteristics and implementation of the four FOCUS pillars. The pillars seem to have the biggest impact if in place at the same time prior to starting the testing program. Additionally, it is important to consider how notification and testing are incorporated into the normal medical flow, the type of institution, the level of leadership buy-in, the ability to conduct quality assurance, and thorough knowledge of local testing laws. The hallmarks of an effective routine HIV testing program are a high proportion of eligible patients being screened, a low late-stage diagnosis rate (,19%), and at least 85% of patients being linked to care. Consent for HIV testing as part of the general consent and screening integrated at triage, the bedside, and discharge will exhaust opportunities for identifying infections. Agencies should collaborate to benefit from others' lessons to optimize the effectiveness of their routine testing efforts.
